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Introduction
Regarding the paging subgrouping, RAN2 agreed followings in the previous meetings.

	RAN2#114 e-meeting
· CN is responsible for allocating UEs to UE paging subgroups based on UE characteristics.

· Use same UE subgroups when in RRC_IDLE and RRC_INACTIVE.

RAN2#113bis e-meeting
· We adopt Network controlled subgrouping (based on individual UE characteristics, not specified or limited to paging probability as EUTRA, possibly with additional randomization).

· If the network chooses to not provide specific subgrouping information, there will be configuration option where subgrouping can be supported by randomization (by UE-ID).


In this contribution, we discuss the UE-ID based subgroup based on the previous discussion and decisions so far.
Discussion
According to the opinions from companies in e-mail discussion [Post114-e][076], the companies have different understanding regarding gNB capability for subgrouping methods. While some companies think a paging subgroup capable cell supports either CN-assigned subgroup or UE ID based subgroup, other companies think the cell may support both subgrouping methods. This issue should be clarified first because the subgroup ID the UE should take depends on it.
According to the previous agreement, the UE ID based subgroup is used if the CN-assigned subgroup is not provided. This means that if the subgroup ID is assigned by CN, the UE doesn’t apply the UE ID based subgroup, though the information for UE ID based subgroup, e.g. maximum number of subgroups, is provided from the serving cell. Therefore, the previous agreement already assume that the cell supporting CN-assigned subgroup can support UE ID based subgroup also. 
It also should be clarified whether a cell supporting UE ID based subgroup must support the CN-assigned subgroup. If not, though the subgroup is assigned by CN, the UE may need to derive a new subgroup ID based on its UE ID depending on whether the serving cell supports CN-assigned subgroup. If a cell may support CN-assigned subgroup only, UE ID based subgroup only, or both subgroup methods, the UE behaviour that is in accordance with previous agreements is as below:

Table 1
	
	UE with subgroup ID assigned by CN
	UE without subgroup assigned by CN

	Cell supporting CN-assigned subgroup only
	①Use subgroup ID assigned by CN
	④No subgroup

	Cell supporting UE ID based subgroup only
	②Use subgroup ID based on UE ID
	⑤Use subgroup ID based on UE ID

	Cell supporting both subgroup methods
	③Use subgroup ID assigned by CN
	⑥Use subgroup ID based on UE ID


It is most simple to compel all subgroup capable gNBs to support both subgroup methods. However, in terms of flexible implementation, it seems undesirable. Therefore, it is proposed to consider all cases, i.e. cell supporting CN-assigned subgroup only, cell supporting UE ID based subgroup only, and cell supporting both subgroup methods.
Proposal 1
RAN2 assume that the paging subgroup capable cell may support CN-assigned subgroup only, UE ID based subgroup only, or both subgroup methods.

Among above 6 combinations, all except ② seem to be covered by previous agreements. If proposal 1 is accepted, ② also seems reasonable, so we propose that though UE already has a subgroup ID assigned by CN, if the serving cell supports UE ID based subgroup only, the UE derives a new subgroup ID based on its UE ID.
Proposal 2
For an UE which has subgroup ID assigned by CN, if serving cell supports UE ID based subgroup only, the UE derives a new subgroup ID based on its UE ID.
If proposal 1 is agreed, UE should be able to know which subgroup method is supported in serving cell. Though it is FFS what information needs to be provided for UE ID based subgroup, it is generally assumed that at least the maximum number of subgroups should be provided to UE. This information can be used to determine whether the serving cell supports the UE ID based subgroup, and a separate indication is not needed to indicate it.
Proposal 3
UE considers the serving cell supports UE ID based subgroup if the information required to derive the subgroup is provided from the serving cell.

However, for CN-assigned subgroup, no configuration is provided by RAN, so gNB should inform UE that it supports CN-assigned subgroup.
Proposal 4
Define a network indication in SIB to indicate whether to support CN-assigned subgroup.

If a cell supports both subgroup methods, UEs applying CN-assigned subgroup and UEs applying UE ID based subgroup can be mixed in the cell. During the e-mail discussion, some companies raised an issue that if UEs applying different subgroup method belong to the same paging subgroup, then paging false alarm happens, so the NW-assigned subgroup and UE ID based subgroup should not be overlapped.

Though the subgroup is applied, the false alarm cannot be completely avoided, just can be reduced. Many UE’s attributes, such as power profile, mobility profile or paging probability, have been discussed as a factor to sort UEs into several paging subgroups, but the subgroup method is not a reasonable factor for sorting. There is no reason to monitor the paging with different periodicity according to the subgroup method. So we propose the subgroup resource doesn’t need to be divided depending on the subgroup method, and UEs applying different subgroup method can belong to the same paging subgroup.
Proposal 5
The subgroup resource is not divided depending on the subgroup method.
The maximum number of subgroups for UE ID based subgroup can be different from the actual maximum number of subgroups operated in the cell. For example, though 8 subgroups are assigned by CN, gNB may want use only 6 subgroups for UE ID based subgroup for whatever reason. Nonetheless, if proposal5 is accepted, the only information required to derive the paging subgroup based on UE ID is the maximum number of subgroups that gNB decides to use for UE ID based subgroup.
Proposal 6
For UE ID based subgroup, only the number of subgroups is signalled.
If the proposal 4 is accepted, it is obvious that the subgroup ID derived from UE ID is valid only within the cell. When the UE re-selects another cell, the UE should delete the subgroup ID.
Proposal 7
The subgroup ID derived by UE ID based subgroup method is valid only within the cell.

Conclusion

Proposal 1
RAN2 assume that the paging subgroup capable cell may support CN-assigned subgroup only, UE ID based subgroup only, or both subgroup methods.

Proposal 2
For an UE which has subgroup ID assigned by CN, if serving cell supports UE ID based subgroup only, the UE derives a new subgroup ID based on its UE ID.

Proposal 3
UE considers the serving cell supports UE ID based subgroup if the information required to derive the subgroup is provided from the serving cell.

Proposal 4
Define a network indication in SIB to indicate whether to support CN-assigned subgroup.

Proposal 5
The subgroup resource is not divided depending on the subgroup method.
Proposal 6
For UE ID based subgroup, only the number of subgroups is signalled.
Proposal 7
The subgroup ID derived by UE ID based subgroup method is valid only within the cell.[image: image1.png]
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